Antisense vimentin cDNA combined with chondroitinase ABC reduces glial scar and cystic cavity formation following spinal cord injury in rats.
The formation of glial scar and cystic cavities restricts axon regeneration after spinal cord injury. Chondroitin sulphate proteoglycans (CSPGs) are regarded as the prominent inhibitory molecules in the glial scar, and their inhibitory effects may be abolished in part by chondroitinase ABC (ChABC), which can digest CSPGs. CSPGs are secreted mostly by reactive astrocytes, which form dense scar tissues. The intermediate filament protein vimentin underpins the cytoskeleton of reactive astrocytes. Previously we have shown that retroviruses carrying full-length antisense vimentin cDNA reduce reactive gliosis. Here we administered both antisense vimentin cDNA and ChABC to hemisected rat spinal cords. Using RT-PCR, Western blotting and immunohistochemistry, we found that the combined treatment reduced the formation of glial scar and cystic cavities through degrading CSPGs molecules and inhibiting intermediate filament proteins. The modified intra- and extra-cellular architecture may alter the physical and biochemical characteristics of the scar, and the combined therapy might be used to inhibit glial scar formation.